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e Application: Sung-lk PARK et al. ] GRP ART UNIT: 2611 

] 

Serial No: 10/577,532 ] Ex.: 

] 

Filed: April 28, 2006 ] 

For: APPARATUS AND METHOD OF ON-CHANNEL REPEATER 



Certification under 37 C.F.R. 51.8(a) 

I hereby certify that this paper (along with any paper referred to as being attached or 
enclosed) is being deposited with The United States Postal Service with sufficient 
postage as first class mail in an envelope addressed to The Commissioner for Patents, 
P.O. Box 1450 Alexandria, VA 22313-1450 on December 31. 2008. 



athryn Rodriguez * ^ 



Kathryn Rodriguez 

PETITION IN SUPPORT OF JOINT INVENTORS FILING ON BEHALF OF 
NONSIGNING UNAVAIABLE INVENTOR UNDER 37 CFR 1.47 

AND 

REQUEST TO ADD NOT-NAMED INVENTOR UNDER 37 CFR 1.48(a) 

The Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Dear Sir: 

The available applicants respectfully submit this petition in support of the joint 
inventors filing on behalf of nonsigning unavailable inventor under 37 CFR 1 .47. The 
Commissioner is authorized to charge any fee associated with filing of this paper to 
Deposit Account No. 12-0400. 

Enclosed herewith are: 

(1 ) ASSENT OF ASSIGNEE TO ADDITION OF INVENTOR; 

(2) STATEMENT UNDER 37CFR 3.73(b); 
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(3) STATEMENT OF NON-DECEPTIVE INTENT BY PERSON BEING ADDED 
BY PEITION TO CHANGE INVENTORSHIP (37CFR1 .324(b)(1 ); 

(4) ASSIGNMENT signed by Mr. Ho-Min EUM 

(5) The Combined Declaration and Power of Attorney signed by all available 

joint inventors, who signed for themselves as well as on behalf of the missing inventor, 

Mr. Seung-Won KIM. 

"All the available joint inventors must (1) make oath or declaration on their own 
behalf as required by 37 CFR 1 .63 or 1 .175 (see MPEP § 602, § 605.01 , and § 
1414) and (2) make oath or declaration on behalf of the nonsigning joint inventor 
as required by 37 CFR 1 .64. An oath or declaration signed by all the available 
joint inventors with the signature block of the nonsigning inventor(s) left blank 
may be treated as having been signed by all the available joint inventors on 
behalf of the nonsigning inventor(s) . unless otherwise indicated." MPEP 
409.03(a)(A). 

(6) The Statement Of Facts In Support Of Filing On Behalf Of Nonsigning 
Unavailable Inventor (37 CFR 1.47). 

(7) The proof of bona fide and diligent attempt to obtain the missing inventor's 
signature as appendix attachments to the Statement of Facts. 

Should the Petitions Attorney have any remaining questions or concerns, the 
Petitions Attorney is encouraged to contact the undersigned attorney by telephone to 
expeditiously resolve such concerns. 



Respectfully submitted, 



Dated: December 31 . 2008 




loren K. Thompson, PhfD., Reg. No. 45,918 
Ladas & Parry LLP 
224 South Michigan Avenue 
Chicago, Illinois 60604 
(312)427-1300 
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ATTACHMENT (1) 

TO 

PETITION IN SUPPORT OF JOINT INVENTORS FILING ON BEHALF OF 
NONSIGNING UNAVAIABLE INVENTOR UNDER 37 CFR 1.47 

AND 

REQUEST TO ADD NOT-NAMED INVENTOR UNDER 37 CFR 1.48(a) 



ASSENT OF ASSIGNEE TO ADDITION OF INVENTOR 



DOCKET: CU-4801 

IN THE UNITED STATES PATENT & TRADEMARK OFFICE 



APPLICANT: 



Sung-lk PARK et al 



SERIAL NO: 



10/577,532 



Group Art Unit: 2611 



FILING DATE: April 28, 2006 



Examiner: 



TITLE: 



APPARATUS AND METHOD OF 
ON-CHANNEL REPEATER 



ASSENT OF ASSIGNEE TO ADDITION OF INVENTOR 



Electronics and Telecommunications Research Institute 161, Gajeong-dong, 
Yuseong-gu, Daejon 305-350, Republic of Korea, assignee of the entire right, title, and 
interest in the patent application identified above by virtue of Assignments from the 
inventors of the patent application identified above, hereby assents to the correction of 
inventorship being filed simultaneously herewith to correct the inventorship to Sung-lk 
PARK, Yong-Tae LEE, Jae-Hyun SEO, Seung-Won KIM, Soo-ln LEE, and Ho-Min EUM 
joint inventors in the subject application. 

A Statement under 37 CFR 3.73(b) is attached herewith. 



Electronics and Telecommunications 
Research Institute 




Title: Team Manager of Intellectual 
Property Team 
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ATTACHMENT (2) 



TO 

PETITION IN SUPPORT OF JOINT INVENTORS FILING ON BEHALF OF 
NONSIGNING UNAVAIABLE INVENTOR UNDER 37 CFR 1.47 

AND 

REQUEST TO ADD NOT-NAMED INVENTOR UNDER 37 CFR 1.48(a) 



STATEMENT UNDER 37CFR 3.73(b) 



i 



DOCKET: CU-4801 



IN THE UNITED STATES PATENT & TRADEMARK OFFICE 



APPLICANT: 



Sung-lk PARK et al. 



SERIAL NO: 



10/577,532 



FILING DATE: 



April 28, 2006 



TITLE: 



APPARATUS AND METHOD OF ON-CHANNEL REPEATER 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



STATEMENT UNDER 37 CFR 3.73(b) 



Electronics and Telecommunications Research Institute, a corporation (or 
partnership, university, government agency, etc.) states that it is the assignee of the entire 
right, title, and interest in the patent application identified above, by virtue of a chain of title 
from the inventors to Electronics and Telecommunications Research Institute, as follows: 

From Sung-lk PARK, Yong-Tae LEE, Jae-Hyun SEO, Seung-Won KIM, and Soo-ln 
LEE to Electronics and Telecommunications Research Institute. The document was 
recorded in the United States Patent and Trademark Office on April 28, 2006 at Reel 
017877, Frame 0652. 

From Ho-Min EUM to Electronics and Telecommunications Research Institute. The 
document is being recorded in the United States Patent and Trademark Office 
concurrently herewith, of which a copy is attached. 

The undersigned (whose title is supplied below) is authorized to act on behalf of the 
assignee. 



Electronics and Telecommunications 
Research Institute 





Tal# Team Manager of Intellectual 
Property Team 



Telephone Number: 
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ATTACHMENT (3) 



TO 

PETITION IN SUPPORT OF JOINT INVENTORS FILING ON BEHALF OF 
NONSIGNING UNAVAIABLE INVENTOR UNDER 37 CFR 1.47 

AND 

REQUEST TO ADD NOT-NAMED INVENTOR UNDER 37 CFR 1.48(a) 



STATEMENT OF NON-DECEPTIVE INTENT BY PERSON BEING ADDED BY 
PEITION TO CHANGE INVENTORSHIP (37CFR1 .324(b)(1) 



DOCKET: CU-4801 



IN THE UNITED STA TES PA TENT & TRADEMARK OFFICE 
APPLICANT: Sung-Ik PARK et al 
SERIAL NO: 10/577,532 
FILING DATE: April 28, 2006 



COMPLETION OF PCT/KR2004/002767 filed 29 October 2004 



Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 

STA TEMENT OF NON-DECEPTIVE INTENT BY PERSON BEING ADDED 



I, Ho-Min EUM of 145-13, Sinseong-dong, Yuseong-gu, Daejon 305-345, Republic 
of Korea and a citizen of the Republic of Korea, is the person who is being added as an 
inventor by the petition being submitted to correct the inventorship of this patent application. 
I hereby declare that the inventorship error in failing to include my name as an inventor on 
this patent application occurred without any deceptive intention on my part. 



TITLE: 



APPARATUS AND METHOD OF ON-CHANNEL REPEATER 



BY PETITION TO CHANGE INVENTORSHIP 
(37 CFR 1.324(b)(1)) 





Date 



Ho-Min EUM 
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ATTACHMENT (4) 



TO 

PETITION IN SUPPORT OF JOINT INVENTORS FILING ON BEHALF OF 
NONSIGNING UNAVAIABLE INVENTOR UNDER 37 CFR 1.47 

AND 

REQUEST TO ADD NOT-NAMED INVENTOR UNDER 37 CFR 1.48(a) 



ASSIGNMENT signed by Mr. Ho-Min EUM 



US rights 



UNITED STATES OF AMERICA 
ASSIGNMENT 



In consideration of the payment of ASSIGNEE to ASSIGNOR of the sum of One 
Dollar ($1.00), the receipt of which is hereby acknowledged, and for the other good and 
valuable consideration, 

ASSIGNOR: 

Ho-Min EUM 

145-13, Sinseong-dong, Yuseong-gu 

Daejon 305-345, Republic of Korea 
hereby sells, assigns and transfers to 
ASSIGNEE: 

ELECTRONICS AND TELECOMMUNICATIONS RESEARCH INSTITUTE 

161, Gajeong-dong, Yuseong-gu 
Daejon 305-350, Republic of Korea 

and the successors, assigns and legal representatives of the ASSIGNEE the entire right, title 
and interest for the United States and its territorial possessions in and to, any and all 
improvements which are disclosed in the Application entitled APPARATUS AND METHOD 
OF ON-CHANNEL REPEATER which application was 

filed as U.S. Serial No. 10/577,532 on April 28, 2006 

and, in and to all Letters Patent to be obtained for said invention by the above application or 
any continuation, division, renewal, substitute, reissue or re-examination thereof. 

ASSIGNOR hereby covenants that no assignment, sale agreement or encumbrance 
has been or will be made or entered into which would conflict with this assignment and sale; 

ASSIGNOR further covenants that ASSIGNEE will, upon its request, be provided 
promptly with all pertinent facts and documents relating to said invention and said Letters 
Patent and legal equivalents as may be known and accessible to ASSIGNOR and will testify 
as to the same in any interference or litigation related thereto and will promptly execute and 
deliver to ASSIGNEE or its legal representatives any and all papers, instruments or affidavits 
required to apply for, obtain, maintain, issue and enforce said application, said invention and 
said Letters Patent and said equivalents thereof which may be necessary or desirable to carry 
out the purposes thereof 
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IN WITNESS WHEREOF, I have set my hand and seal 



Date " Ho-Min EUM 



0699P/1 (U.S. rights) 
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ATTACHMENT (5) 



TO 

PETITION IN SUPPORT OF JOINT INVENTORS FILING ON BEHALF OF 
NONSIGNING UNAVAIABLE INVENTOR UNDER 37 CFR 1.47 

AND 

REQUEST TO ADD NOT-NAMED INVENTOR UNDER 37 CFR 1.48(a) 



The Combined Declaration and Power of Attorney signed by all available joint 
inventors, who signed for themselves as well as on behalf of the missing inventor, 

Mr. Seung-Won KIM. 



Docket: CU-4801 



PATENT 



COMBINED DECLARATION AND POWER OF ATTORNEY 

(ORIGINAL, DESIGN, NATIONAL STAGE OF PCT, SUPPLEMENTAL, DIVISIONAL, 

CONTINUA TION OR CIP) 



As a below named inventor, I hereby declare that: 

TYPE OF DECLARATION 

This declaration is of the following type: (check one applicable item below) 

I I original 

[~l design 

1^1 supplemental 

Note: If the Declaration is for an International Application being filed as a divisional, continuation or 
continuation-in-part application, do not check next item; check appropriate one of last three items. 

□ national stage of PCT 

Note: If one of the following 3 items apply, then complete and also attach ADDED PAGES FOR 
DIVISIONAL, CONTINUA TION OR CIP. 

I I divisional 

I I continuation 

I I continuation-in-part (CIP) 

INVENTORSHIP IDENTIFICATION 

WARNING: If the inventors are each not the inventors of all the claims, an explanation of the facts, including 
the ownership of all the claims at the time the last claimed invention was made, should be 
submitted. 

My residence, post office address and citizenship are as stated below, next to my name. I 
believe that I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter that is 
claimed, and for which a patent is sought on the invention entitled: 

TITLE OF INVENTION 



APPARATUS AND METHOD OF ON-CHANNEL REPEATER 



SPECIFICATION IDENTIFICATION 



the specification of which: (complete (a), (b) or (c)) 
l~l (a) is attached hereto. 

13 0) was filed on April 28, 2006 as Serial No. 10/577,532 . 

Note: Amendments filed after the original papers are deposited with the PTO that contain new matter are not 
accorded a filing date by being referred to in the Declaration. Accordingly, the amendments involved 
are those filed with the application papers or, in the case of a supplemental Declaration, are those 
amendments claiming matter not encompassed in the original statement of invention or claims. See 
37CFRL67. 

I I (c) was described and claimed in PCT International Application No. 

filed on and as amended under PCT Article 19 on 

(if any). 

ACKNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR 

I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information, which is material to patentability as defined 
in 37, Code of Federal Regulations, § 1 .56, 

(also check the following items, if desired) 

I I and which is material to the examination of this application, namely, 
information where there is a substantial likelihood that a reasonable Examiner 
would consider it important in deciding whether to allow the application to issue 
as a patent, and 

I I in compliance with this duty, there is attached an information disclosure 
statement, in accordance with 37 CFR 1.98. 

PRIORITY CLAIM (35 U.S.C. § 119(a)-(d)) 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119(a)-(d) of 
any foreign application(s) for patent or inventor's certificate or of any PCT international 
application(s) designating at least one country other than the United States of America listed 
below and have also identified below any foreign application(s) for patent or inventor's 
certificate or any PCX international application(s) designating at least one country other than 
the United States of America filed by me on the same subject matter having a filing date 
before that of the application(s) of which priority is claimed. 



(complete (d) or (e)) 

n (d) no such applications have been filed. 

E<3 (e) such applications have been filed as follows. 

Note: Where item (c) is entered above and the international application which designated the U.S. itself 
claimed priority check item (e), enter the details below and make the priority claim. 



PRIOR FOREIGN/PCT APPLICATION(S) FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS APPLICATION 
AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. § 119(a)-(d) 



COUNTRY (OR 
INDICATE IF PCT 


APPLICATION 
NUMBER 


DATE OF FILING 
(day/month/year) 


PRIORITY 
CLAIMED UNDER 
35 USC 119 


Rep. of Korea 


10-2003-0076098 


29 October 2003 


|EI YES NO □ 











CLAIM FOR BENEFIT OF PRIOR U.S. PROVISIONAL APPLICATION(S) 

(35 U.S.C. § 119(e)) 



I hereby claim the benefit under Title 35, United States Code, § 1 19(e) of any United States 
provisional application(s) listed below: 



PROVISIONAL APPLICATION NUMBER 


FILING DATE 











ALL FOREIGN APPLICATION(S), IF ANY, FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



Note: If the application filed more than 12 months from the filing date of this application is a PCT filing 
forming the basis for this application entering the United States as (1) the national stage or (2) a 
continuation, divisional or continuation-in-part, then also complete ADDED PAGES TO COMBINED 
DECLARATION AND POWER OF ATTORNEY FOR DIVISIONAL, CONTINUATION OR CIP 
APPLICATION for benefit of the prior US or PCT applications) under 35 US.C § 120. 



POWER OF ATTORNEY 



I hereby appoint the practitioners associated with Customer Number 26530 to prosecute this 
application and transact all business in the Patent and Trademark Office connected therewith. 



SEND CORRESPONDENCE TO: DIRECT TELEPHONE CALLS TO: 

(Name and telephone number) 

Customer Number 26530 

Richard J. Streit 

c/o Ladas & Parry LLP 

224 South Michigan Avenue 

Chicago, Illinois 60604 (312)427-1300 



DECLARATION 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

SIGNATURE(S) 

Note: Carefully indicate the family (or last) name, as it should appear on the filing receipt and all other 
documents. 



Full name of first joint inventor 

Sung-Ik . PARK 

(Given Name) (Middle Initiator l^ame) (Family (or Last) Name) 

Inventor's signature ^ f^*^ 

Date 5gff£ Brj , ^ Country of Citizenship Rep, of Korea 

Residence Daejon, Republic of Korea 

Post Office Address 146-14, Sinseong-dong, Yuseong-gu, 

Daeion 305-804, Republic of Korea 



Full name of second joint inventor 

Yong-Tae LEE 



(Given Name) ^^^^^^j^Ce^^^ (Family (° r Last) Name) 

Inventor's signature ,w(f 

Date **"t/y/j Country of Citizenship Rep, of Korea 

Residence Daeion, Republic of Korea 

Post Office Address #203-1307 Mokrvun Apt. Dunsan 1-dong, Seo-gu, 

Daeion 302-77 L Republic of Korea 



Full name of third joint inventor 

Jae-Hvun SEP 



(Given Name) (Middle Initial or Name) (Family (or Last) Name) 

Inventor's signature 

Count 



Date pg^/^r/? Country of Citizenship Rep, of Korea 

Residence Daeion, Republic of Korea 

Post Office Address #102-1 102 Hanul Apt., Sinseong^dong, Yuseong-gu, 
Daeion 305-707, Republic of Korea 



Full name of fourth joint inventor 

Seung-Won KIM 

(Given Name) (Middle Initial or Name) (Family (or Last) Name) 

Inventor's signature 

Date Country of Citizenship Rep . of Korea 

Residence Daeion, Republic of Korea 

Post Office Address #109-1804 Narae Apt., Jeonmin-dong, Yuseong-gu, 

Daeion 305-729, Republic of Korea 



Full name of fifth joint inventor 

Soo-In LEE 

(Given Name) (Middle Initial or Name) (Family (or Last) Name) 

Inventor's signature ^tro ^ 

Date ^ron^/ ? fj Country of Citizenship Rep, of Korea 

Residence Daeion, Republic of Korea 

Post Office Address #106-606 Clover Apt., Dunsan-dong, Seo-gu, 

Daeion 302-772, Republic of Korea 



Full name of sixth joint inventor 

Ho-Min EUM 

(Given Name) (Middle Initial or Name) (Family (or Last) Name) 

Inventor's signature AW) K jr***^ 

Date ify, 3ri . Tip*? Country of Citizenship Rep, of Korea 

Residence Daeion, Republic of Korea 

Post Office Address 145-13. Sinseong-dong, Yuseong-gu 

Daeion 305-345, Republic of Korea 
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ATTACHMENT (6) 



TO 

PETITION IN SUPPORT OF JOINT INVENTORS FILING ON BEHALF OF 
NONSIGNING UNAVAIABLE INVENTOR UNDER 37 CFR 1.47 

AND 

REQUEST TO ADD NOT-NAMED INVENTOR UNDER 37 CFR 1.48(a) 



The Statement Of Facts In Support Of Filing On Behalf Of Nonsigning 
Unavailable Inventor (37 CFR 1.47) 
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Statement of Facts: Non-signing Inventor 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application: Sung-lk PARK et al. ] 

] 

Serial No: 10/577,532 ] 

] 

Filed: April 28, 2006 ] 

For: APPARATUS AND METHOD OF ON-CHANNEL REPEATER 

the specification of which: 
□ (a) is attached hereto. 

IEI (b)was filed on April 28. 2006 as □ Serial No. 10/577.532 

IE! (c)was described and claimed in PCT International Application No. 
PCT/KR2004/002767 filed on October 29. 2004 . 

STATEMENT OF FACTS IN SUPPORT OF FILING ON BEHALF OF NONSIGNING 

UNAVAILABLE INVENTOR (37 CFR 1.47) 

This statement is made as to the exact facts that are relied upon to establish the diligent 
effort made to secure the execution of the declaration by the nonsigning inventor for the 
above-identified patent application before deposit thereof in the Patent & Trademark 
Office. 

(check next item, if applicable) 

O Because signing on behalf of the nonsigning inventor is by a person or 
entity showing a sufficient proprietary interest, this statement also recites 
facts as to why this action was necessary to preserve the rights of the 
parties or to prevent irreparable damage. 

This statement is being made by the available person having first hand knowledge of 
the facts recited therein. 

NOTE: The statement "must be signed, where at all possible, by a person having 
first-hand knowledge of the fact recited therein." MPEP 409.03(d), 7th ed. If 
different persons have first-hand knowledge of different facts, then a declaration 
from each such person as to those facts he or she knows should be submitted 
separately. 

NOTE: Copies of documentary evidence, such as certified mail return receipt, 
cover letter of instructions, telegrams, etc., that support a finding that the 
nonsigning inventor could not be reached should be made part of the affidavit or 
declaration. It is important that the affidavit or declaration contain statements of 
fact as opposed to conclusions. MPEP 409.03(d) 7th ed. 
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IDENTIFICATION OF PERSON MAKING THIS STATEMENT OF FACTS 
Name: KIM. Hvang-Sil 

Address: SHINSUNG INTERNATIONAL PATENT & LAW FIRM 

ID Tower #601. Junqdaero 105 (99-7 Garak-donq). Sonqpa-qu 
Seoul 138-805. Republic of Korea 

EFFORTS TO PREPARE DECLARATION 
AND OBTAIN INVENTOR'S SIGNATURE 

Mr. Seung-Won KIM, one of the joint inventors of the present application, has 
been properly named as the joint inventor of PCT International Application No. 
PCT/KR2004/002767 filed on October 29, 2004, from which the present application 
claims the benefit of priority. 

Mr. Seung-Won KIM then has properly executed COMBINED DECLARATION 
AND POWER OF ATTORNEY on April 19, 2006 for the present U.S. Serial No. 
10/577,532, and the executed COMBINED DECLARATION AND POWER OF 
ATTORNEY has been filed with the United Patent and Trademark Office on April 28, 
2006. 

Furthermore, Mr. Seung-Won KIM has properly executed ASSIGNMENT on April 
19, 2006 assigning his entire right, title, and intereste for the present U.S. Serial No. 
10/577,532 to ELECTRONICS AND TELECOMMUNICATIONS RESEARCH 
INSTITUTE having the address at 161, Gajeong-dong, Yuseong-gu, 305-350 Daejon, 
Republic of Korea, and the executed ASSIGNMENT has been filed with the United 
Patent and Trademark Office on April 28, 2006. 

About July 14, 2006, it has been discovered that Mr. Ho-Min EOM, a citizen of 
Republic of Korea, residing at 145-13, Sinseong-dong, Yuseong-gu, Daejon 305-345, 
Republic of Korea has not been named as one of the joint inventors of the present U.S 
Serial No. 10/577,532 due to inadvertence and without any deceptive intention to omit 
on the part of Mr. Ho-Min EON or the joint inventors or the assignee. 

As required under 37 C.F.R. §1 .48(a) to correct inventorship for adding an 
inventor of the present U.S. Serial No. 10/577,532 due to error in a non-provisional 
application, a new Combined Declaration and Power of Attorney (i.e., "the new 
Declaration") to be signed by all of the actual inventors, who are Sung-lk PARK, Yong- 
Tae LEE, Jae-Hyun SEO, Seung-Won KIM, Soo-ln LEE, and Ho-Min EUM, has been 
prepared, and each of the named joint inventors were asked to execute the new 
Declaration for filing with the USPTO. 

However, Mr. Seung-Won KIM has resigned from the employment of 
ELECTRONICS AND TELECOMMUNICATIONS RESEARCH INSTITUTE (the 
assignee of the present application). After the resignation from ELECTRONICS AND 



Page 2 of 4 



Application Serial No. 10/577,532 
Statement of Facts: Non-signing Inventor 



PATENT 
Docket: CU-4801 



TELECOMMUNICATIONS RESEARCH INSTITUTE, Mr. Seung-Won KIM could not be 
reached by ELECTRONICS AND TELECOMMUNICATIONS RESEARCH INSTITUTE. 

ELECTRONICS AND TELECOMMUNICATIONS RESEARCH INSTITUTE has 
attempted to contact Mr. Seung-Won KIM to obtain his signature on the new Declaration 
but was not successful. Even as of the date of this paper, whereabouts of Mr. Seung- 
Won KIM is still not known to the joint inventors and the assignee of the present 
application. 

As a final bona fide attempt to obtain Mr. Seung-Won KIM's signature, Mr. 
Hyang-Sil KIM (of SHINSUNG INTERNATIONAL PATENT & LAW FIRM) mailed a 
certified letter enclosing: 

(1) the English specification and drawings of the present application; and 

(2) the new Combined Declaration and Power of Attorney (the new Declaration). 

to the last known address of Mr. Seung-Won KIM (see below) via certified mail on 
November 19, 2008. In the letter, Mr. Seung-Won KIM was specifically requested to 
sign and the return the enclosed new Combined Declaration and Power of Attorney by 
November 26, 2008. 

However, the original mail sent to Mr. Seung-Won KIM enclosing the above 
documents was returned back to the sender. The joint inventors and the assignee of 
the present application are not aware of other correspondence information of Mr. 
Seung-Won KIM. 

As proof, the followings are submitted: 

(1) A copy of the Korean letter dated November 19, 2008 mailed to the last 
known address of Mr. Seung-Won KIM, requesting the signatures from Mr. Seung-Won 
KIM and return of the documents by November 26, 2008, and an English translation of 
the letter; 

(2) A receipt from the Korean Post Office ("the Receipt of Mail") acknowledging 
that the Post Office has mailed the letter with enclosed documents to Mr. Seung-Won 
KIM via certified mail; and 

(3) A copies of the contents of the mail returned back to the sender, including the 
Korean letter dated November 20, 2008, the new Combined Declaration and Power of 
Attorney, the English Specification, and the drawings. 

LAST KNOWN ADDRESS OF THE NONSIGNING INVENTOR 

Full name of nonsigning inventor: Seung-Won KIM 

Country of Citizenship of nonsigning inventor: Republic of Korea 
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Statement of Facts: Non-signing Inventor Docket: CU-4801 



Last known address of nonsigning inventor: 

#105-202 Kukhwa Apt.. Samcheon-dong, Seo-qu. Daeion 302-222. Republic of Korea 

NOTE: Ordinarily, the last known address will be the last known residence of the 
nonsigning inventor, but other addresses at which the nonsigning inventor may 
be reached should also be given below MPEP 409.03(e), 6th ed. 

In addition to the proofs (1)-(3) above, to show diligent effort made to locate the 
non-signing inventor, Seung-Won KIM, the SHINSUNG INTERNATIONAL PATENT & 
LAW FIRM has searched the telephone directories listing all telephone numbers and the 
corresponding names of persons residing at Seo-gu, Daejon, Republic of Korea, which 
is an area of Korea in which the missing inventor, Seung-Won KIM, is most likely to 
reside. 

After search, the SHINSUNG INTERNATIONAL PATENT & LAW FIRM has 
discovered that there are 3 persons named Seung-Won KIM residing at Seo-gu, Daejon, 
Republic of Korea. 

The SHINSUNG INTERNATIONAL PATENT & LAW FIRM then then telephoned 
each of all 193 persons to locate the non-signing inventor Seung-Won KIM. However, 
none of the 193 persons was the non-signing inventor Seung-Won KIM. 

As proof, the followings are submitted: 

(3) A copy of the relevant page of the Korean telephone directory listing at least 
all of the persons having the name of Seung-Won KIM, which numbers 193 in all; and 

(4) English translation of the above relevant page of the Korean telephone 
directory listing at least all of the193 Seung-Won KIM's listed in the telephone directory 
including their addresses and telephone numbers. 

I, Hyang-Sil Kim, declare that all statements made herein of my own knowledge 
are true and all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issuing thereon. 

Date Hyang-Sil Kim 

SHINSUNG INTERNATIONAL 
PATENT & LAW FIRM 
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ATTACHMENT (7) 



TO 

PETITION IN SUPPORT OF JOINT INVENTORS FILING ON BEHALF OF 
NONSIGNING UNAVAIABLE INVENTOR UNDER 37 CFR 1.47 

AND 

REQUEST TO ADD NOT-NAMED INVENTOR UNDER 37 CFR 1.48(a) 



APPENDIX (1) 

TO 

STATEMENT OF FACTS 



(1) A copy of the Korean letter dated November 19, 2008 mailed to the last known 
address of Mr. Seung-Won KIM, requesting the signatures from Mr. Seung-Won KIM 
and return of the documents by November 26, 2008, and an English translation of the 
letter; 

(2) A receipt from the Korean Post Office ("the Receipt of Mail") acknowledging that the 
Post Office has mailed the letter with enclosed documents to Mr. Seung-Won KIM via 
certified mail; and 

(3) A copies of the contents of the mail returned back to the sender including the Korean 
letter dated November 20, 2008, the new Combined Declaration and Power of Attorney, 
the English Specification, and the drawings. 
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Dear Mr. Kim, Seung-Won 

I am Kim, Hyang-sil of Shinsung International Patent & Law 
Firm. 

Enclosed are copies of specifications, claims, drawings, 
and forms of powers of attorney and assignments for filing 
the following 2 applications in the U.S.A. 
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Application 
Date 


Application No. 


P04EA020/US 


2006.4.28 


10/577,532 


P05EB027/US 


2007.6.20 


11/722,317 



Please check the enclosed documents, sign the powers of 
attorneys and assignments regarding the above 2 patent 
applications, and send us the executed documents. 
It will be appreciated if you could forward the signed 
documents to our office by November 26, 2008, even though 
you are busy. 

The address of our office is as follows: 
Shinsung International Patent & Law Firm 
ID Tower #601, 99-7 Garak-dong, Songpa-gu, Seoul 

If you have any questions, please do not hesitate to 
contact us. 

I hope that you will have a great day. 



Kim, hyang-sil (Tel: 02-2009-6159) 



APPARATUS AND METHOD OF ON-CHANNEL REPEATER 



Technical Field 

The present invention relates to an on-channel 
5 repeater and method thereof; and, more particularly, to an 
on-channel repeater and method thereof, in which a Radio 
Frequency (Hereinafter, referred to as "RF") broadcast 
signal transmitted from a main transmitter is converted 
into a baseband signal. Noise and multi-path signals 

10 generated due to a transmission channel between the main 
transmitter and the on-channel repeater and a feedback 
signal generated due to low isolation of 
transmission/reception, antennas of the on-channel repeater 
are removed from the baseband signal by using an equalizer, 

15 and the baseband signal is again converted into a RF 
broadcast signal such that the same output signal as an 
input signal of the on-channel repeater is repeated over an 
on-channel . 

20 Background Arts 

Generally, to provide a broadcasting service, a main 
transmitter and a repeater are disposed depending on a 
peripheral topography and natural feature, and depending on 
a service area of a broadcasting company. The repeater is 

25 installed at an area where a weak broadcast signal is 
received from the main transmitter, and operates to 
strengthen the signal and to increase a signal transmission 
area from the main transmitter. 

Fig. 1 is a view depicting an example of a 

30 broadcasting service using a conventional repeater, and 
illustrates each repeater using frequencies different from 
one another. 

As shown in Fig. 1, in the broadcasting service using 
the conventional repeater, first, a main transmitter 101 
35 transmits a broadcast signal using a transmission frequency 



(A), and each of repeaters 102 to 105 repeats a signal 
using a different frequency from the transmission frequency 

(A) . However, since the conventional repeater of Fig. 1 
assigns a different frequency to each of the repeaters 102 
to 105 to solve the weak signal problem for the signal 
received from the main transmitter 101 or to increase the 
broadcast zone, the conventional repeater is inefficient in 
frequency utilization in that each of the repeaters 102 to 
105 uses a plurality of frequency bands which in turn 
utilizes a large amount of frequency resources. 

Fig. 2 is a view depicting another example of the 
broadcasting service using the conventional repeater, and 
illustrates a conceptual view of the broadcasting service 
in which the on-channel repeater repeats using the same 
frequency. In other words, a main transmitter 201 
transmits a broadcast signal using a transmission frequency 
(A) , and each of the on-channel repeaters 202 to 205 
repeats the broadcast signal using the same frequency as 
the transmission frequency (A) . In order to enable the 
broadcasting service, a receiver should be able to 
distinguish from one another the broadcast signals 
transmitted from the main transmitter 201 and the on- 
channel repeaters 202 to 205 using the same frequency band. 

Generally, a receiver includes an equalizer to 
eliminate multipath signals and the equalizer also 
eliminates delayed input signals having an identical 
frequency. 

However, if signals from the main transmitter 201 and 
the on-channel repeaters 202 to 205 using the same 
frequency bandwidth are not identical, the signals become 
noise signals relative to each other. These noise signals 
cannot be eliminated by the equalizer. Furthermore, if each 
of signals from the main transmitter 201 and the on-channel 
repeaters 202 to 205 is delayed as long as a predetermined 
time that could not be permitted to the equalizer, the 



equalizer could not eliminate the delayed signal. 

Accordingly, in order to provide a digital 
broadcasting service using the on-channel repeater, it is 
required as a precondition that the output signal of the 
5 on-channel repeater should be the same as the output signal 
of the main transmitter, and time-delaying of the two 
output signals should be low. 

The following explanation is provided to illustrate 
the drawbacks occurring when a signal is repeated using the 
10 conventional on-channel repeater with reference to Figs. 3 
to 6. 

Fig. 3 is an exemplary view illustrating a 
construction of a conventional RF amplification on-channel 
repeater . 

15 As shown in Fig. 3, in the conventional RF 

amplification on-channel repeater, a RF broadcast signal is 
received from a main transmitter through a reception 
antenna 301 and a RF receiving unit 302, the received RF 
signal passes through a RF band pass filter 303 only at a 

20 desired signal band, the band passed RF signal is amplified 
through a high power amplifying unit 304 and then 
transmitted through a transmission antenna 305 of the on- 
channel repeater over an on-channel. The RF amplification 
on-channel repeater has a characteristic of a low system 

25 delay and a simple structure. 

Fig. 4 is an exemplary view illustrating a 
construction of a conventional IF conversion on-channel 
repeater. 

As shown in Fig. 4, in the conventional IF conversion 
30 on-channel repeater, a RF broadcast signal is received from 
a main transmitter through a reception antenna 401 and a RF 
receiving unit 402. The received RF signal is converted 
into an IF signal through an IF down-converting unit 403, 
and the IF signal passes through the IF band pass filter 
35 404 only at a desired signal band. The band passed IF 



signal is converted into a RF broadcast signal through the 
RF up-converting unit 405, and the RF broadcast signal is 
amplified through a high power amplifying unit 406 and then 
transmitted through a transmission antenna 407. The IF 
5 conversion on-channel repeater also has a low system delay 
and a simple structure. Further, a selection characteristic 
of the band pass filter is superior to that of the RF 
amplification on-channel repeater of Fig. 3. 

Fig. 5 is an exemplary view illustrating a 

10 construction of a conventional Surface Acoustic Wave (SAW) 
filter on-channel repeater. 

As shown in Fig. 5, in the conventional SAW filter on- 
channel repeater, a RF broadcast signal is received from a 
main transmitter through a reception antenna 501 and a RF 

15 receiving unit 502, and the received RF broadcast signal is 
converted into an IF signal through an IF down-converting 
unit 503. The IF signal passes through an SAW filter 504 
only at a desired signal band, and the SAW filtered IF 
signal is converted into a RF broadcast signal through a RF 

20 up-converting unit 505. The RF broad signal is amplified 
through a high power amplifying unit 506 and then 
transmitted through a transmission antenna 507. The SAW 
filter on-channel repeater has also a low system delay and 
a simple structure. Further, a selection characteristic of 

25 the SAW filter is superior to that of the IF conversion on- 
channel repeater of Fig. 4. 

Fig. 6 is an exemplary view illustrating a 
construction of a conventional demodulation/modulation on- 
channel repeater. 

30 As shown in Fig. 6, in the conventional 

demodulation/modulation on-channel repeater, a RF broadcast 
signal is received from a main transmitter through a 
reception antenna 601 and a RF receiving unit 602. The 
received RF broadcast signal is converted into an IF signal 

35 through an IF down-converting unit 603. The IF signal is 



converted into a baseband signal through a demodulating 
unit 604. The noise and multi-path signals generated due to 
the transmission channel between the main transmitter and 
the on-channel repeater are removed from the converted 
5 baseband signal in an equalizer unit and forward error 
correction (FEC) decoding unit 605. The output signal of 
the equalizer unit and FEC decoding unit 605 is error- 
correction encoded through FEC encoding unit 606. The FEC- 
encoded signal is converted into an IF band broadcasting 

10 signal through a modulating unit 607. The converted IF 
signal is converted into a RF broadcast signal through a RF 
up-converting unit 608, and the RF broadcast signal is 
amplified through a high power amplifying unit 609 and then 
transmitted through a transmission antenna 610. 

15 In the conventional on-channel repeater in Figs. 3. to 

6 , the characteristics of the output signals of the on- 
channel repeaters are inferior to those of the input 
signals of the on-channel repeaters since the noise and 
multi-path signals generated due to the transmission 

20 channel between the main transmitter and the on-channel 
repeater, the feedback signal generated due to the low 
isolation of the transmission/reception antennas, and a 
system noise added from an on-channel repeater system, etc. 
cannot be removed. The above mentioned conventional on- 

25 channel repeaters shown in Figs. 3 to 6 have drawbacks in 
that the transmission power of the on-channel repeater is 
limited due to the feedback signal generated due to the low 
isolation of the transmission/reception antennas. 

The conventional on-channel repeater having a 

30 modulating unit and a demodulating unit in Fig. 6 improves 
a function of removing a noise on the conventional on- 
channel repeaters in Figs. 3 to 5 . However, since the 
conventional demodulation/modulation on-channel repeater in 
Fig. 6 includes a FEC decoding unit and a FEC encoding 

35 unit, the time delay in the on-channel repeater is 



increased from few microseconds to few milliseconds- Since 
the output signal generated due to ambiguity of a general 
standard trellis encoder of Fig. 6 is recognized as a 
noise, the on-channel repeater does not remove the output 
signal generated due to ambiguity. 

Accordingly, an on-channel repeater is required for 
solving the above-mentioned drawbacks, that is, for 
allowing the output signal thereof to be the same as the 
output signal of the main transmitter, for allowing low 
time-delaying of the two output signals, for removing the 
noise and multi-path signals generated due to the 
transmission channel between the main transmitter and the 
on-channel repeater so that the on-channel repeater has a 
superior characteristic of the output signal to that of the 
input signal, and for removing the feedback signal 
generated due to the low isolation of the 
transmission/reception antennas so that the transmission 
output power of the on-channel repeater can be increased. 

Disclosure of the Invention 

It is, therefore, an object of the present invention 
to provide an on-channel repeater and method, for repeating 
the same output signal as an input signal of the on-channel 
repeater over an on-channel by converting a RF broadcast 
signal transmitted from a main transmitter into a baseband 
signal, removing noise and multi-path signals generated due 
to- a transmission channel between the main transmitter and 
the on-channel repeater and a feedback signal generated due 
to low isolation of transmission/reception antennas, from 
the converted baseband signal through a high performance 
equalizer, and then again converting the baseband signal 
into a RF broadcast signal. 

In accordance with one aspect of the present 
invention, there is provided an on-channel repeating 
apparatus for repeating a signal over an on-channel, the 



on-channel repeating apparatus including: a receiving unit 
for receiving a Radio Frequency (RF) broadcast signal; a 
demodulating unit for converting the RF signal into a 
baseband signal; an equalizing unit for equalizing the 
5 baseband signal to generate an equalized baseband signal; a 
modulating unit for converting the equalized baseband 
signal into an RF signal; and a transmitting unit for 
transmitting the RF signal. 

In accordance with another aspect of the present 

10 invention, there is provided an on-channel repeating method 
of repeating a signal over an on-channel, the on-channel 
repeating method including the steps of: a) receiving a 
Radio Frequency (RF) broadcast signal; b) converting the RF 
signal into a baseband signal; c) equalizing the baseband 

15 signal to generate an equalized baseband signal; d) 
converting the equalized baseband signal into an RF signal; 
and e) transmitting the RF signal. 

Brief Description of the Drawings 
20 The above and other objects and features of the 

present invention will become apparent from the following 
description of the preferred embodiments given in 
conjunction with the accompanying drawings, in which: 

Fig. 1 is a view depicting an example of a 
25 broadcasting service using a conventional repeater; 

Fig. 2 is a view depicting another example of a 
broadcasting service using a conventional repeater; 

Fig. 3 is an exemplary view illustrating a 
construction of a conventional RF amplification on-channel 
30 repeater; 

Fig. 4 is an exemplary view illustrating a 
construction of a conventional IF conversion on-channel 
repeater; 

Fig. 5 is an exemplary view illustrating a 
35 construction of a conventional SAW filter on-channel 



repeater; 

Fig. 6 is an exemplary view illustrating a 
construction of a conventional demodulation/modulation on- 
channel repeater; 
5 Fig. 7 is a diagram illustrating an on-channel 

repeater in accordance with a preferred embodiment of the 
present invention; 

Fig. 8 is a diagram illustrating an on-channel 
repeater in accordance with another preferred embodiment of 
10 the present invention; 

Fig. 9 is a diagram illustrating an on-channel 
repeater in accordance with another preferred embodiment of 
the present invention; 

Fig. 10 is a diagram illustrating an on-channel 
15 repeater in accordance with another preferred embodiment of 
the present invention; 

Fig. 11 is a diagram illustrating an on-channel 
repeater in accordance with another preferred embodiment of 
the present invention; 
20 Fig. 12 is a flow chart illustrating a repeating 

method of an on-channel repeater in accordance with a 
preferred embodiment of the present invention; 

Fig. 13 is a flow chart illustrating a repeating 
method of an on-channel repeater in accordance with another 
25 preferred embodiment of the present invention; 

Fig. 14 is a flow chart illustrating a repeating 
method of an on-channel repeater in accordance with another 
preferred embodiment of the present invention; 

Fig. 15 is a flow chart illustrating a repeating 
30 method of an on-channel repeater in accordance with another 
preferred embodiment of the present invention; and 

Fig. 16 is a view illustrating a construction of an 
equalizing unit of an on-channel repeater in accordance 
with a preferred embodiment of the present invention. 

35 



Modes for carrying out the invention 

Fig. 7 is a diagram illustrating an on-channel 
repeater in accordance with a preferred embodiment of the 
present invention . 
5 As shown, the on-channel repeater includes an RF 

receiving unit 701A for receiving a radio frequency (RF) 
signal, a demodulating unit 702A for converting the RF 
signal into a baseband signal, an equalizing unit 703A for 
compensating distortion of the baseband signal, a 
10 modulating unit 704A for converting the signal from the 
equalizing unit 703A to an RF signal, and an RF 
transmitting unit 705A for transmitting the RF signal. 

Hereinafter, the on-channel repeater will be described 
in detail. 

15 The RF receiving unit 701A receives a radio frequency 

(RF) signal from a main transmitter. The demodulating unit 
702A converts the RF signal into a baseband signal. The 
equalizing unit 703A removes noise and multi-path signals 
generated between the main transmitter and the on-channel 

20 repeater and a feedback signal from the converted baseband 
signal. The modulating unit 704A converts the baseband 
signal outputted from the equalizing unit 703A into an RF 
signal. The RF transmitting unit 705A transmits the RF 
signal . 

25 Fig. 12 is a flow chart illustrating a repeating 

method of an .on-channel repeater in Fig. 7 in accordance 
with a preferred embodiment of the present invention. 

An RF signal from a main transmitter is received at 
step 801A, the RF signal is converted into a baseband 

30 signal at step 802A. 

The noise and multi-path signals generated between the 
main transmitter and the on-channel repeater and a feedback 
signal generated due to the low isolation of the 
reception/transmission antennas of the on-channel repeater 

35 are removed from the baseband signal at step 803A. The 



baseband signal of which the noise, the multi-path signal 
and the feedback signal are removed is converted into an RF 
signal and transmitted at steps 804A and 805A. 

Fig. 8 is a diagram an on-channel repeater in 
5 •• accordance with another preferred embodiment of the present 
invention . 

As shown, the on-channel repeater includes a reception 
antenna 701B, a RF receiving unit 702B, an IF down- 
converting unit 703B, a demodulating unit 704B, an 

10 equalizing unit 705B, a modulating unit 706B, a RF up- 
converting unit 707B, a high power amplifying unit 708B, a 
transmission antenna 709B and a local oscillator (LO) 710B. 

The RF receiving unit 702B receives a radio frequency 
(RF) broadcast signal from a main transmitter through a 

15 reception antenna 701B. The IF down-converting unit 703B 
converts the received . RF broadcast signal into an 
intermediate frequency (IF) signal based on a first 
reference frequency. The demodulating unit 704B converts 
the IF signal into a baseband signal. The equalizing unit 

20 705B equalizes the baseband signal and compensates 
distortion on the transmission channel. The modulating 
unit 706B converts the baseband signal outputted from the 
equalizing unit 705B into an IF signal. The RF up- 
converting unit 707B converts the converted IF signal into 

25 a RF broadcast signal based on a second reference 
frequency. The high power amplifying unit 708B amplifies 
and repeats the converted RF broadcast signal. The 
transmission antenna 709B transmits the broadcast signal 
outputted from the high power amplifying unit 708B. The 

30 local oscillator (LO) 710B generates the first reference 
frequency and the second reference frequency, and provides 
the first reference frequency to the IF down-converting 
unit 703B, and the second reference frequency to the RF up- 
converting unit 707B. 

35 Fig. 13 is a flow chart illustrating a repeating 

10 



method of the on-channel repeater of Fig. 8 in accordance 
with a preferred embodiment of the present invention. 

As shown in Fig. 13, in the repeating method of the 
on-channel repeater in accordance with the present 
5 invention, the RF broadcast signal is received from the 
main transmitter at step 801B, and the received RF 
broadcast signal is converted into the IF signal at step 
802B. 

Next, the IF signal is converted into the baseband 
10 signal at step 803B, and the noise and multi-path signals 
generated due to the transmission channel between the main 
transmitter and the on-channel repeater and the feedback 
signal generated due to the low isolation of the 
transmission/reception antennas are removed from the 
15 baseband signal at step 804B. 

And then, the baseband signal without the noise and 
multi-path signals and the feedback signal is converted 
into an IF band broadcast signal at step 805B, and the IF 
signal is converted into the RF signal at step 806B. The RF 
20 signal is amplified and transmitted at step 807B. 

Fig. 9 is a diagram an on-channel repeater in 
accordance with another preferred embodiment of the present 
invention. 

As shown, the on-channel repeater includes a reception 
25 antenna 700C, a RF receiving unit 710C, an IF down- 
converting unit 720C, a demodulating unit 730C, an 
equalizing unit 740C, a modulating unit 750C, a RF up- 
converting unit 7 60C, a high, power amplifying unit 770C, a 
transmission antenna 780C and a local oscillator (LO) 790C. 
30 The RF receiving unit 710C receives a RF (Radio 

Frequency) broadcast signal from a main transmitter through 
a reception antenna 700C. The IF down-converting unit 720C 
converts the received RF broadcast signal into an 
intermediate frequency (IF) signal based on a first 
35 reference frequency. The demodulating unit 730C converts 



the IF signal into a baseband signal. 

The equalizing unit 740C equalizes the converted 
baseband signal to generate an equalized baseband signal. 
The modulating unit 750B converts the equalized baseband 
5 signal outputted from the equalizing unit 740C into an IF 
signal. The RF up-converting unit 760C converts the IF 
signal into a RF broadcast signal based on a second 
reference frequency. The high power amplifying unit 770C 
amplifies and repeats the converted RF broadcast signal. 

10 The transmission antenna 780C transmits the RF broadcast 
signal outputted from the high power amplifying, unit 770C. 

The local oscillator (LO) 790C generates the first 
reference frequency and the second reference frequency, and 
provides the first reference frequency to the IF down- 

15 converting unit 720C, and the second reference frequency to 
the RF up-converting unit 760C. 

Fig. 14 is a flow chart illustrating a repeating 
method of the on-channel repeater in Fig. 9 in accordance 
with a preferred embodiment of the present invention. 

20 The RF receiving unit 710C receives the RF broadcast 

signal from the main transmitter through the reception 
antenna 700C at step 801C, and the IF down-converting unit 
720C converts the RF broadcast signal into the IF signal 
based on a first reference frequency provided from the 

25 local oscillator 790C at step 802C. 

Next, the demodulating unit 730C demodulates the IF 
signal to generate a baseband signal, extracts the carrier 
frequency and the sampling timing error to be provided to 
the modulating unit 750C at step 803C. The equalizing unit 

30 740C equalizes the baseband signal, compensates signal 
distortion generated in the transmission channel, and 
removes the feedback signal due to the low isolation of the 
transmission/reception antennas of the on-channel repeater, 
to thereby generate an equalized baseband signal at step 

35 804C. 



The modulating unit 750C modulates the equalized 
baseband signal based on the carrier frequency and the 
timing offset to generate an IF signal at step 805C, and 
the RF up-converting unit 760C converts the IF signal into 
5 the RF signal based on the second reference frequency 
provided from the local oscillator 790C at step 806C. 

The RF signal is amplified by the high power 
amplifying unit 770C and transmitted by the transmission 
antenna at step 807C. 
10 A frequency and a phase of the signal received from 

the main transmitter should be synchronized with those of 
the signal to be transmitted through the transmission 
antenna 780C of the on-channel repeater. 

A method for synchronizing the frequency and the phase 
15 with the signals will be described as follows. 

The RF signal received from the main transmitter 
through the RF receiving unit 710C is converted to an IF 
signal by the IF down-converting unit 720C based on the 
first reference frequency provided from the local 
20 oscillator 790C, and converted to a baseband signal by the 
demodulating unit 730C. 

The demodulating unit 730C having a carrier restoring 
unit extracts the carrier frequency and the sampling timing 
error, to thereby generate the carrier frequency and the 
25 sampling timing offset of the RF signal. 

The modulating unit 750C converts the baseband signal 
to an IF signal based on the carrier frequency and the 
sampling timing error, so that the IF signal is generated 
regarding the error of the RF signal received from the main 
30 transmitter. 

The IF signal modulated based on the carrier frequency 
and the timing error is converted to an RF signal by the RF 
up-converting unit 760C based on the second reference 
frequency provided from the LO 790C and transmitted. 
35 As described above, since the transmission signal to 

13 



be transmitted from the on-channel repeater is modulated 
based on the frequency and timing error, the frequency and 
the phase of the output signal of the on-channel repeater 
can be allowed to be f requency-and-phase synchronized with 
those of the signal generated from the main transmitter 
even without a separate reference signal. 

Fig. 10 is a diagram illustrating an on-channel 
repeater in accordance with another preferred embodiment of 
the present invention. 

As shown, the on-channel repeater includes a, reception 
antenna 700D, a RF receiving unit 710D, an IF down- 
converting unit 720D, a demodulating unit 730D, an 
equalizing unit 740D, a modulating unit 750D, a high power 
amplifying unit 760D, a transmission antenna 770D and a 
local oscillator (LO) 780D. 

The RF receiving unit 710D receives a RF (Radio 
Frequency) broadcast signal from a main transmitter through 
a reception antenna 700D. The IF down-converting unit 720D 
converts the received RF broadcast signal into an 
intermediate frequency (IF) signal based on a first 
reference frequency. The demodulating unit 730D converts 
the IF signal into a baseband signal, extracts a carrier 
frequency and a sampling timing error and generates 
frequency and timing offset to be provided to the 
modulating unit 750D. 

The equalizing unit 740D equalizes the baseband signal 
to generate an equalized baseband signal. The modulating 
unit 750D converts the equalized baseband signal outputted 
from the equalizing unit 740D into an RF signal. The high 
power amplifying unit 760D amplifies and repeats the 
converted RF broadcast signal. The. transmission antenna 
770D transmits the broadcast signal outputted from the 
high power amplifying unit 760D. 

The local oscillator (LO) 780D generates the first 
reference frequency and the second reference frequency, and 

14 



provides the first reference frequency to the IF down- 
converting unit 720D, and the second reference frequency to 
the modulating unit 750D. 

Fig. 15 is a flow chart illustrating a repeating 
5 method of the on-channel repeater in Fig. 10 in accordance 
with a preferred embodiment of the present invention. 

The RF receiving unit 710D receives the RF broadcast 
signal from the main transmitter through the reception 
antenna 700D at step 801D, and the IF down-converting unit 

10 720D converts the RF broadcast signal into the IF signal 
based on a first reference frequency provided from the 
local oscillator 780D at step 802D. 

Next, the demodulating unit 730D demodulates the IF 
signal to generate a baseband signal, extracts the carrier 

15 frequency and the sampling timing error to be provided to 
the modulating unit 750D at step 803D. The equalizing unit 
740D equalizes the baseband signal, compensates signal 
distortion generated in the transmission channel, and 
removes the feedback signal due to the low isolation of the 

20 transmission/reception antennas of the on-channel repeater, 
to thereby generate an equalized baseband signal at step 
804D. 

The modulating unit 750D modulates the equalized 
baseband signal based on the carrier frequency and the 
25 timing offset to generate an RF signal based on the second 
reference frequency provided from the local oscillator 780D 
at step 805D. 

The RF signal is amplified by the high power 
amplifying unit 760D and transmitted by the transmission 
30 antenna at step at step 806D. 

A method for synchronizing a frequency and a phase of 
the signal received from the main transmitter with those of 
the signal to be transmitted through the transmission 
antenna 770D of the on-channel repeater is similar to the 
35 method described with reference to Fig. 10, which will be 



described. 

The RF signal received from the main transmitter 
through the RF receiving unit 710D is converted to an IF 
signal by the IF down-converting unit 720D based on the 
5 first reference frequency provided from the local 
oscillator 780D, and converted to a baseband signal by the 
demodulating unit 730D. 

The demodulating unit 730D having a carrier restoring 
unit extracts the carrier frequency and the sampling timing 
10 error, to thereby generate the carrier frequency and the 
sampling timing offset of the RF signal. 

The modulating unit 750D converts the baseband signal 
to an RF signal based on the carrier frequency, the 
sampling timing error and the second reference frequency 
15 provided from the LO 780D. 

Fig. 11 is a diagram illustrating an on-channel 
repeater in accordance with another preferred embodiment of 
the present invention. The on-channel repeater synchronizes 
a frequency of a received signal with that of a 
20 transmission signal based on a global positioning system 
(GPS) signal. Elements of the on-channel repeater are 
similar to the on-channel repeaters in Figs. 8 and 9 except 
for a GPS receiving unit 800E. 

The GPS receiving unit 800E divides a GPS reference 
25 signal and provides divided GPS reference signals to an 
analog-to-digital converter of a demodulating unit 730E and 
a digital-to-analog converter of a modulating unit 750E. 
Also, the GPS receiving unit 800E provides the divided GPS 
reference signal to a local oscillator (LO) 790E, the LO 
30 790E provides a reference frequency to an IF down- 
converting unit 720E and an RF up-converting unit 760E. 

The main transmitter receives the same GPS reference 
signal as the GPS reference signal received by the on- 
channel repeater, converts the digital broadcast signal to 
35 the analog broadcast signal and the converted analog 



broadcast signal to the RF broadcast signal based on the 
GPS reference signal. 

Therefore, a frequency of the signal received from the 
main transmitter is identical to that of the signal to be 
5 transmitted through the transmission antenna 780E of the 
on-channel repeater. However, the GPS receiving unit 
should be additionally mounted on the on-channel repeater 
and the main transmitter. 

In the on-channel repeater in accordance with the 

10 present invention the output signal has better 
characteristics than that of the input signal since the 
noise and multi-path signals generated due to the 
transmission channel between the main transmitter and the 
on-channel repeater are removed using the high performance 

15 equalizer. Further, the invented on-channel repeater has an 
increased transmission power since the feedback signal 
generated due to the low isolation of the 
transmission/reception antennas can be removed at the 
equalizer. Additionally, the invented on-channel repeater 

20 has a relative low system delay. 

Therefore, using the above on-channel repeater, the 
received signal is identical to the transmission signal, 
and time delay between the received signal and the 
transmission signal is small. The transmission signal has 

25 better characteristics than the received signal, because 
the noise and multi-path signals generated due to the 
transmission channel between the main transmitter and the 
on-channel repeater are removed. Further, the on-channel 
repeater has an increased transmission power, since the 

30 feedback signal generated due to the low isolation of the 
transmission/reception antennas can be removed at the 
equalizer . 

Fig. 16 is an exemplary view illustrating a 
construction of the equalizing unit of the on-channel 
35 repeater in accordance with a preferred embodiment of the 



present invention. In the present invention, it is not 
limited to the equalizing unit illustrated in Fig. 16. In 
other words, various equalizing units, e.g., a Viterbi 
decoder, a soft output Viterbi Algorithm (SOVA) decoder, a 
5 slicer can be used for the on-channel repeater in 
accordance with the present invention. 

Referring to Fig. 16, the equalizing unit of the on- 
channel repeater in accordance with the present invention 
includes a main filtering unit 900, a modified viterbi 

10 decoder 910, a statistical data computing unit 920, a 
switching unit 930, an error signal calculating unit 940, 
an input-to-equalizer signal storing unit 950, a Feed 
Forward Filtering (FFF) tap coefficient renewing unit 960 
and a Feed Backward Filtering (FBF) tap coefficient 

15 renewing unit 970. 

The main filtering unit 900 performs channel 
equalization by repetitively filtering the signal input or 
applied from the demodulating unit. 

The modified viterbi decoder 910 detects a symbol from 

20 a digital broadcast signal received from the main filtering 
unit 900 by using a modified viterbi decoding algorithm 
with a Trace Back Depth TBD of 1 being to reduce 
complexity. 

The statistical data computing unit 920 computes 
25 necessary statistical data in a blind mode. 

The switching unit 930 selects an output signal in a 
decision directed mode or a blind mode. 

The error signal calculating unit 940 compares an 
output signal y[k] of the main filtering unit 900 with an 

A 

30 output signal d[k] of the modified viterbi decoder 910 or an 
output signal of the statistical data computing unit 920 to 
calculate an error signal e[k]. 

The input-to-equalizer signal storing unit 950 stores 
a signal input from the demodulating unit. 

18 



The Feed Forward Filtering FFF tap coefficient 
renewing unit 960 renews a tap coefficient b t applied to the 
Feed Forward Filtering unit FFF 901 by using the output 
signal of the input-to-equalizer signal storing unit 950 
5 and the calculated error signal e[k]. 

The FBF tap coefficient renewing unit 970 renews the 
tap coefficient a { applied to the feedback filtering unit 

A 

FBF 902 by using the output signal d[k] of the modified 
viterbi decoder 910 and the calculated error signal e[k]. 

10 Hereinafter, operations of the equalizing unit are 

explained in detail. 

First, the main filtering unit 900 performs the 
channel equalization by repetitively filtering the signal 
input or applied from an external (demodulating unit), and 

15 the modified viterbi decoder 910 detects the symbol from 
the digital broadcast signal received from the main 
filtering unit 900 by using the modified viterbi decoding 
algorithm with the TBD being one and the complexity being 
reduced. 

20 The statistical data computing unit 920 computes the 

necessary statistical data in the blind mode, and the 
switching unit 930 selects the output signal in the 
decision directed mode or the blind mode. 

The error signal calculating unit 940 compares the 

25 output signal y[k] of the main filtering unit 900 with the 

A 

output signal d[k] of the modified viterbi decoder 910 or 
the output signal of the statistical data computing unit 
920 to calculate the error signal e[k]. 

The FFF tap coefficient renewing unit 960 renews the 
30 tap coefficient b { applied to the Feed Forward Filtering 
unit (FFF) 901 by using the output signal of the input-to- 
equalizer signal storing unit 950 and the calculated error 
signal e[k], and the FBF tap coefficient renewing unit 970 



renews the tap coefficient a i applied to the feedback 

filtering unit (FBF) 902 by using the output signal d[k] of 
the modified viterbi decoder 910 and the calculated error 
signal e [k] . 

Further, in order to remove the noise signal generated 
due to the transmission channel between the main 
transmitter and the on-channel repeater, the training 
sequence is used as a output signal of the equalizer at a 
data duration having the training sequence, and the output 
signal of the symbol detector is used as a output signal of 
the equalizer at a data duration not including the training 
sequence . 

The equalizer used in the present invention is not 
limited to a certain type and may be selected based on 
characteristics of the transmission method and the on- 
channel repeating network. However, if an equalizer having 
a better performance is used, the performance of the on- 
channel repeater is better. The on-channel repeater and 
method thereof is appropriate for DTV broadcasting, e.g., 
ATSC and DVB. However, the on-channel repeater and method 
thereof is not limited to the DTV broadcasting, and can be 
applied to a repeater necessary for a single frequency 
network. 

Accordingly, the above on-channel repeater allows the 
output signal therefrom to be the same as the output signal 
of the main transmitter, allows the. low time-delaying of 
the two output signals, allows the noise and multi-path 
signals generated due to the transmission channel between 
the main transmitter and the on-channel repeater to be 
removed to have better output signal characteristics than 
the input signal characteristic, and allows the feedback 
signal generated due to the low isolation of the 
transmission/reception antennas to be removed therefrom to 
increase the transmission output power thereof. 

20 



As described above, the present invention has an 
effect that a usage efficiency of a limited frequency 
resource can be increased since the digital TV broadcasting 
service can be repeated through the on-channel repeater. 
5 While the present invention has been described with 

respect to the particular embodiments, it will be apparent 
to those skilled in the art that various changes and 
modifications may be made without departing from the scope 
of the invention as defined in the following claims. 
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What is claimed is: 



1. An on-channel repeating apparatus for repeating a 
signal over an on-channel, the on-channel repeating 

5 apparatus comprising: 

a receiving unit for receiving a Radio Frequency (RF) 
broadcast signal; 

a demodulating unit for converting the RF signal into 
a baseband signal; 
10 an equalizing unit for equalizing the baseband signal 

to generate an equalized baseband signal; 

a modulating unit for converting the equalized 
baseband signal into an RF signal; and 

a transmitting unit for transmitting the RF signal. 

15 

2. The on-channel repeater as recited in claim 1, 
wherein the demodulating unit includes: 

a frequency down-converting unit for converting the 
received RF broadcast signal into an intermediate frequency 
20 (IF) signal based on a first reference frequency; and 

a demodulating unit for converting the converted IF 
signal into a baseband signal. 

3. The on-channel repeater as recited in claim 1, 
25 . wherein the modulating unit includes: 

a modulating unit for converting the baseband signal 
outputted from the equalizing unit, into an IF signal; and 

a frequency up-converting unit for converting the IF 
signal into a RF broadcast signal based on a second 
30 reference frequency. 

4. An on-channel repeating method of repeating a 
signal over an on-channel, the on-channel repeating method 
comprising the steps of: 

35 a) receiving a Radio Frequency (RF) broadcast signal; 

22 



b) converting the RF signal into a baseband signal; 

c) equalizing the baseband signal to generate an 
equalized baseband signal; 

d) converting the equalized baseband signal into an RF 
signal; and 

e) transmitting the RF signal. 

5. The on-channel repeating method as recited in 
claim 4, wherein said step b) includes the steps of: 

converting the received RF broadcast signal into an 
intermediate frequency (IF) signal based on a first 
reference frequency; and 

demodulating unit for converting the converted IF 
signal into a baseband signal. 

6. The on-channel repeating method as recited in 
claim 4, wherein said step d) includes the steps of: 

converting the baseband signal outputted from the 
equalizing unit, into an IF signal; and 

converting the IF signal into a RF broadcast signal 
based on a second reference frequency. 
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Abstract of the Disclosure 



Provided is an on-channel repeater and method thereof. 
The on-channel repeating apparatus includes: a receiving 
5 unit for receiving a Radio Frequency (RF) broadcast signal; 
a demodulating unit for converting the RF signal into a 
baseband signal; an equalizing unit for equalizing the 
baseband signal to generate an equalized baseband signal; a 
modulating unit for converting the equalized baseband 
10 signal into an RF signal; and a transmitting unit for 
transmitting the RF signal. 
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(4) English translation of the relevant page of the Korean telephone directory listing at 
least all of the 193 Seung-Won KIMS's listed in the telephone directory including their 
addresses and telephone numbers. 
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